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This matte£ is a hearing on the application of the Kent County Department
of Public Works' application for a license to operate a sanitary landfill in Plain-
field township, Kent County, Michigan. .

PARTIES

1. The.applicant 1s the Kent County Department of Public Works.

2. The Department of Natural Resources, Solid Waste Management Divisioﬁ
is <the licensing agency.

3. The West Michigan Envirommental Action Council and Charles-Beale,
individually, are the intervenors.

AUTHORITY

1. The license application is pursuant to the Solid Waste Management Act;
1965 P.A. 87, as amended, being MCLA 325.291 et seq.
| The administration of the Act was transferred to the Department of Naturall.
Reéources as a Type II transfer by Executive Order 1973-2.

2. The Eavironmental Protection Act, 1970 B.A. 127, MCLA 691.1201 et seq.
was properly ralsed by the intervenors and is applicﬁble to the hearing.

GENERAL FINDINGS OF FACT

1. The county owns 345 acres of land where the proposed site is located.
The sice is at the corner of Belmont and 10 Mile Road in a rural area. The licensed
area is to be 76 acres. The disposal area is tb be operated by the celllmethdd.
Cells are to be excavated, filled with refuse and covered in sequence. The design
calls for 32 cells approximately 28 meters wide, 5 meters deep, and 200 meters long.

2. The proposed site is geologically complex and has been described as an
interlobate moraine. As a result of glacial activity, the deposition of materials
has not been stratified or uniform.. The deposits are complex and heterogenous. The
lack of uniform materials renders the site unsuitabla for use as a landfill without
modification.

3. The site us underlain by two agquifers, cne close to the surface and

ti:2 other coasiderably deeper. It is undisputsd that because of

the high water table,
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the siﬁe is unsuitable as a landfill site in its natural state. Refusé could
not be placed without being put into the waters of the upper aquifer. Both aquifers
supply domestic water_supplies for residences._ |

4. The design of the county éalls for lowering the upper aqﬁifer and
by lining the refuse cells to seal the refuse magss. The objective is to contain
the refuse mass, prevent infiltration of water into the mass and minimize the escape
of liquids from the mass. The primary goal of all landfill designs is to protect
ground-water supplies from contamination. -

5. I find that the Kent County Department of Public Works is a suitable
agency to operate a sanitary landfill. |

Is the proposed landfill designed so as to avoid polluticn, impairhent,
or destruction qf the ground or surface waters §f ;hé State? |

GROUND WATER

FINDINGS OF FACT

1. The plan of the county to permanently lower the upper aquifer water
level calls for-dewatering wells, initially, and then gravity underdrains and
interceptor trench to permanently maintain the lowered level.

2. Several witnesses testified that it is difficult to project the
pie;ometric surface to be attained ﬁy dew;tering. The differences in soil permeability
oﬁ the site create nagative boundaries which influence dewatzaring. The only reliable
pethod of determining the water level is by observation. It was Mr. Meinert's
testimony that the design objective of 2.4-meters isolation from refuse mass to
ground water would not occur. This conclusior is based on calculation, observatien,
and the present design. He testified that in séme instances the isolatlon would be
1.2 neters.

The testimony of several witnesses was that an isolaticn distance froa

r27usa co ground water of six or seven feet was necessary. I, therelcre, find that
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the current design provides inadequate separation from the ground-water aquifer.

3. The potential for contamination of the lower aquifer was testified -
to at length at the hearing. The lower aquifer is of large areal extent and provides
drinking water for many individuals. 1In the event the upper aquifer should become
contaminated and a connection between the two aquifers exists, the lower aquifer
might also receive pollutants. Dr. Tean Brink, based on his experience im glacial
geology, believed it unlikely that the layer of clay underlying the upper aquifer
was continuous. Dr. Shah and Mr. Meinert believed any connection fo be unlikely.

- Dr. Shah testified he was 907 sure that no coanection exists. None of the soil
borings on phe site were deep enough to penetrate the lowef aquifer. The deeper
borings encountered a clay layer underlying the upper aquifer. The maximum ﬁepch of
clay encountered was 89 feet. Lt was Dr. Shah's opinion that deep borings to the
lower aquifer should not be made. He testified that deep borings might provide

an avenue for contamination of the lower aquifer and should be avoided.

The nearest well, in the lower aquifer;-to the site showed some artesian
head. The artesian condition is an indicator of separation from the upper aquifer.
Normally, a well with an artesian head will rise in the well bore to the ievel of
recharge. The level of recharge was belowlthe upper aquifer which indicates no
connection. An arteéian head is also an indicétor of a confining layer above the
aquifer.

Based on the well data and soil.borings, I find that it is unlikely that
the two aquifers are hydrologically connected;

SURFACE WATER

FINDINGS OF FACT -

1. Water from the underdrains and runoff from th2 site will be dischargad
into a watercourse originating on the landfill site. Water {rom the dewataring wells

15 curreatly baing dischargad into the watercourse. Tha dosiga cbjective is to dischars
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clean water only to the surface. The wateréourse receiviﬁg the discharge is a ’
tributary of the RoéuebRiver.

2. The applicant has applied fof a Natioqal Pollution Discharge Elim-
ination System permit for discharge of waters froh the site.

3. The applicﬁnt is required to comply with the Soil Erosion and Sed-
imentation Act.347 P.A. 1972, MCLA 282.101 gg_égg. with respect to water runoff
leéving the site. '

DESIGN AND PLAN OF OPERATION

FINDINGS OF FACT

1. The applicant has designed several engineering modifications of the

site to compensate for the unsuitability of the site in its natural state. -

2. The modifications include liniﬁg of cells to contain liquids, under-
drains to lower“the ground water and a leachate collection system.

3. fhe primary concern in a landfill is the control of leachate, water
which has enéountered the refuse mass; Leachate is characterized as, typically,
containing heavy metals and a.very high biological oxygén demand. It is a pollutant
which must be éontrolled.

. 4. The purpose of lining the refuse cells is to prevent the escape of
leachate. The design calls for alternative mathods of cell lining. The method to
be used is dependent upon field investigation by soil borings prior'ﬁo'cell excavation.
The ideal situation is where 20 feet of sﬁitable, in-place clay is présent and no
lining is necessary. It is unlikely that this situation will oc:uf in very many cells
because of the heterogenous nature of the materials.

The first lining mathod is to line the cell with five feet of compacred
clay.

The second meathod is to lines the cell with a PVC liner. This may be done
by entirely iining the cell or in combinaticn with compacted clay or in-place clay.

5. All cells will ba coastructed with a2 slopzs teowards a manhole and sump.
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It is the county's plan to pump and draw liquids during the initial stages of the
landfill and later install a complete gravity sewer system to a stabilizationilagoon.

6. Many witnesses gave testimony concerning their opinions of what types
of cla& are suitable for contaimment of leachate. Mr. Scott and Mr. Hadfield testified
that they could recognize goad cléy by observation. If they felt the.clay was marginal,
- they would then use soil testing methods to determine suitability. The design and
operation plans do not specify the nature of clay to be used.

There was uniform agreement among witnesses that tﬁe t&pe of clay used is
a significant factof in the control of leachate. The permeability of clay determines
the rate at which leachate will be reléased from the cells and ié ; factor in the
attenuation of materials.from leachate.

The importaﬁce of determining a specific criteria for clay is inherent in
the protection of ground water. Absent a épecific :equirement for clay, the proposed
design is uﬁécééﬁtable; |

7. The goal of the landfill design.is to operate an essentialiy dry lard-
£fill. Sealing the top, bottom, and sides of the cells will minimize infiltration of
water. Leachate will be produced in some unknown quantity. The top seal of two
feet of compacted clay is not impermeable; water ﬁill enter the refuse mass. if field
conditions are reached, the refuse mass is saturated; as Mr. Handyside testified; a
drop of water in will result in a drop out.

8. The landfill design calls for installation of the dewatering trench
under cell 31 after filling of cells 1-15. The unpredictable nature of the lowering
of the ﬁpper aquifer makes the installation of the underdrain prior to dzpositing
refuse necessary. The cell 31 underdrain will have the effect of cutting across
negative boundaries and will cause a more pred£ctabie lowering of the aquifer. The
county has considered the installatien of tha underdrain an unnacassary discuption
of the surface at the begianiug of their operaéicns. However, I find the protection

of ground water by sufficient isolation distanca a more compalling censideration,

Y
o
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9. The intervenors raised questions during the hearing concerming the
use of PQC as a cell lining material. The applicant has provided for the placement
of 60 centimeters of sand over PVC liners. Mr. Scott testified that PVC has a
stpength of 2,000 p.s.i. and that the compaction force of their equipment was 30
p.s.1. He considered it highly unlikely that the linér would be punctured during
the placement and compaction of refuse.

The placement of PVC liners will require a lesser side slope for cells
so lined. Liner anchoring details were not supplied with the application.

The gxperience.with PVC liners for solid waste disposal areaé has been
limited. The liners are used in sewage treatment lagooms. Mr. Kellow testified thét
PVC liners were being'used in three landfills. He and his staff have reviewed several -
types of lining materials and feel PVC has the best potemtial as a lining material.
The key.in the.use of liners is to protect the.liner from puncture. It was his
opinion that a FPVC liner that has not been punctured is a better liner ﬁhan clay.

10. The design indicates-monitoring weils will be instélled to monitor
ground-water quality. The usual practicé is to locate the wells on site after
- conferring with department'representatives. I find that monitoring wells should be-
installed initially according to the specifications developed by department staff
members. |

CONCLUSIONS OF LAW

1. The criteria for evaluation of a landfill application are twofold.
First, the Solid Waste Management Act, Act 87, P.A. 1965, being MCLA 325.291 et seq.
and the promulgated rules. Second, are the substantive standards of the Eavironzental
Protection Act, Act 127 P.A. 1970, baing MCLA 691.1201 et seq.

2. The proposed landfill as designad is iikely to pollute, impair, or destr:
the ground or surface waters of the State; The plans fail to provide adaguate iscolacic
from refuse to ground water, sp2cify the nature of clay to ba used for lining ma:efial,

r spacify a method for anchoring PVC liners.
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The foregoing conclusion leads to:the discussion of altermatives to the
proposed application which will be explored in the next.section of this decisioa.
The procedure followed at the hearing does not lend itself to the traditional
approach of establishing a prima facie case followed by rebuttal. The discussion
of alternatives was interspersed throughout the testimony.

ALTERNATIVES TO THE PROPOSED APPLICATION

FINDINGS OF FACTS

1. As the testimony at the hearing developéd, it became immediately
apparent that no one universally-applicable landfill design exists. Eacﬁ application
must be viewed in light of the facts and circumstances presented.

I2.; I find, as a matter of fact, that feasible, prudent alternatives are
available to correct the deficiencies in the landfill design previously detailed.

| 3. In_accord with the testimony of all witnesses, an igolation distance of

seven feet bétwéen-thelbottom of refuse cells and ground water is necessary. The
immediate installation of all underdrains will bring about a stabilized water level
- which 'can be observed by borings in the proposed cell locations. If seven feet of
isolation are not present, the cell bottom must be raised to provide the isolation.
Engineering modifications in lowering the invert for the underdrains may be necessary
if the design level for the bottom of refuse cells is to remain the same.

4, Adopting the testimony of Dr. Shah and Mr. Handyside, I find that suitabl
clay for cell lining material is clay with particles of .005 millimeters in diameter
or smaller and with a permeahility of at least ten to minus five centimeters per sscond
The at;enuating and sealing properties of such clay will provide azdaquate protection
for the ground water. .

5. Staff members of the Solid Waste.Hanagement Division will select the
mathod of soil borings for cells and raview the soil samples to determine the suit-
ability of clay. The staff shall then deterznine if liainz of thz cell is nacessary

and review tne pruposad masthed of lining with the applicant prier fo excavatioa or fil
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6. To ensure proper installacion-of PVC limers, the applicant shall submit
a detailed plan fér installation and anchoriang of such liners for staff approval.

The detailed plans shall specify installatlon procedures, 1nsp=ction, placement of
sand, and special instruction for placement of refuse to insure lining integricy.

7. The initial installation of underdrains will facilitate the installation
of sewer coilection lines at the same time. The sewerage lines from sumps can then
be connected to the main sewer lines as constructed.

8. The alternatives of no landfill or other.potential.sites were discussed
at the hearing. There is not ﬁow available technology to eliminate landfills. There
are volume reduction methods.accompanied by recycling of useable ﬁ#:erials. These
methods leave a residue which must be disposed of by landfills. Use of refuse as
"~ supplementary fuel for generating plants is in its infancy. Both of these disposal.
methods requlre considerable lead time for construction. Although ?hey present a
possxble alternatlve for the future, they cannot feasibly be implemented within a
reasonable period of time.

Several alternative sites were rejected by the county for various reasoms-.
The requiremgnﬁ of approval by local govermmental units appears to be a major stumbling
block t§ the county's freedom of choice. Based upon the evidence presented, I find
that the applicant has reviewed alternative sites,.and that there is no evidence to
support the conclusion that superior alternative sites are both available or feasible.

CONCLUSIONS OF LAW

1. Based on the previous findings of fact, I find, as a matter of law,
that feasible prudent alternatives to the design deficiencies of the applicant exist.
The implementation of these alternative measures will provide adequate protection
for water quality. |

2. The application with the alternative actions set forth is acceptable

for liceasing pursuaat to Act 87, aad "is comsistent with the promotien of the public

re in light of the State's paramount councern for tha protsction

l'l'l

nealth safety and wel
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of its natural resources..." Environmental Protection Act.

SUMMARY OF LTICENSE REQUIREMENTS

1. A license shall be granted the applicant to operate a sanitary landfill
according to the plans and specifications of the applicant with the following
requirements as detailed in previous findings.

A. The applicant shall, prior to any excavation of £illing of refuse éells:

i. Construét all underdrains and associated.sewer lines,

ii. Install monitoring wells'according to specifiéations Eet
forth by department staff,

{ii. Provide design detail for installation, anchoriag, inspection,
and operations for PVC liners which shall be reviewed by
department staff, and upon approval become a license stipulation.
No PVC liners shall be used until such_approval is granted.

'B. Prior to excavation, test borings for cells shall be made under |
department staff supervision as to number lécation and depth.

c. Déﬁartmenﬁ staff shall review proposed lining methods, if any, for
individual cells.

D. Suitable clay for use as lining material_is clay with pérticles of
.005 millimeters or smallér, and with a.permeability of one times ten to the minus
five centimeters per second.

E. No refuse shall be deposited in any cell until the water level has
stabilized at seven feet or more below the bottom of the.cell.

F. 1In the event disputes should arise regarding any aspect of the design
and operation of the landfill, the applicant shall have the burden of demonstrating

the propriety of proposed action. The Department of Natural Resources shall retain

jurisdiction for final disposition of such disputes.

-

Dzpartment of Natural Resources

Aoy '






